A differential approach towards understanding the enhanced emission induced superior bio-imaging and cytotoxicity within block copolymeric nanomicelles.
Two tri-block copolymers P123 (PEO19PPO69PEO19) and F127 (PEO100PPO65PEO100) have been employed to form polymeric nanomicelles and function as potential nanocarriers for an anticancer pyrazoline derivative (PYZ) in aqueous buffer solution for biological studies. Encapsulation within these nanomicelles considerably enhanced the fluorescence of the PYZ compared to its low fluorescence in aqueous buffer medium. The effect of the micellar structures on the photophysical properties of PYZ have been demonstrated by means of steady state and time resolved fluorescence spectroscopy. Variation in hydrophilicity of the corona region was found to be a prime factor in modulating the location of the PYZ within the micelles which in turn influenced its corresponding enhanced emission and cytotoxicity. These drug encapsulated nanomicelles were found to be successfully internalized into the MCF-7 cells to demonstrate high-quality fluorescent images. The location of PYZ within the polymeric micelles influenced the CAC (Critical Aggregation Concentration)/CMC (Critical Micellar Concentration) ratio which modulated their drug release capacity resulting in a variation in their cytotoxicity.